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(57) Abstract: 

PROBLEM TO BE SOLVED: To achieve improved ohmic contact 
between the lower electrode of a ferroelectric capacitor and the 
ohmic contact of a contact plug by forming an interlayer insulating 
film and an oxide prevention film on a semiconductor substrate, 
then forming a diffusion prevention film pattern on it, and etching 
the exposed oxidation prevention film. 

SOLUTION: A first interlayer insulation-film 108 is deposited on a 
silicon substrate 100 including a transistor 104, then tungsten is 
deposited, and the tungsten is etched in a specific pattern for 
forming a bit line 110. Then, a second interlayer insulating film 112 is 
deposited on the first interlayer insulating film 108 including the bit 
line 110. Then, an oxidation prevention film 118 and a diffusion 
prevention film 132 are formed in lamination on it, the diffusion 
prevention film 132 is subjected to patterning for forming a diffusion 
prevention film pattern, and the exposed oxide film 118 is etched, 
thus improving the ohmic contact between the lower electrode of a 
ferroelectric capacitor and a contact plug 114. 
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o iZ* +• A > 9 tflJE* * At > 9 £ QtSftrnVikmrt? 

->zimwzmi$,-rzfkvgt. 
ztzwmtL* 

itfrg2* r 9 tt m^mmitm & a c x m a 3 > * *? 

7=1- HUvXhVX^SrffiffiUTilfattfll^ihlgA^- 

5 C £ f 3f»#JS 1 ICta«W^^«fl£*^fl?^ 

[«f#H3 ] HNEX-y^>y£ttfcgKfcl£±«Rtf& 
»^bm«+A-/t->^^efi!!EJCl£!S$nfeX-y5 1 >y 

c»#h 4 ] ntiiiftWL®±m&mmmw%xm eso 
c»*a'5i mtaswjfii&f^s^-r^sisgii. 
I9tah7>vx^-sr^-emia*«{*:asro±icmi 

we* * /t -> * ttiWffiffi©--3ro3F««ia:«««cmn 

cD_k(cfl 3 «BIHK$9K*-r . 

mfEIS 3 «&&K<0±fcWE h 5 >->*X*-£tti5im:a 

does 2 &«e*s*a,tiwess 3 iettKo±i:a$4» 



ME£ 4 ISftRfc&SfltttTlfflESiRWM^/t i/&<D 

fcEttWSIH!***^^*/*. 
Ht*«7] S(lEmi^®iH^«^>yX7 L >(cJ:o 
Tf^^n. mlEm2^Mie^li7 c 3'>. 7^>g{fcgi, 
7 ;U 5 - "7 A * L ? >S{bil<0SUB§lK: «fc r> T«s 5 

n, ffi&m3&m&mz7)iss.-o&\z&~>xft*>nz 
z\tz®mt?zmxm6iz$m<n%i®mftmTM&L7] 
m. . 

l x v k<d + <o t^-fn^— -d ic j; -3 Tjgj&s 
n. iWE»#!ftfld)ttt^>K:«t-3T»j«s-n*cfc* 
4#®£-rsM;£ii i fiEiRroaitt^*^ 
[»jrjs9] WE+^/x^^s^-rsgKts. 
'«iEBifts)s±«©±t:Tas*aj«*»j5jE-r*a»t. 
iWETai!««ii«)±c»««#ii*»i«-r*aMt. 

lWE3l««flc«lro±K:±fiB««Bl*«B*»c»ia-r*S» 

t. 

ss 1 7 h «j v y 5 7 w -*a i;twe±««m*x 

I2 7*HJV^77 -r -*ai;T«saifl:K?jhil*qi- 
nSB#S-e. ffiE»St*ttK?LTffiETffitt«flt&« 

l CEWroaiRWfl!*^®]***. 
WET««Sil©±t:!§l»«#BI*»rt-r*a»4:. 

iwEai««#ii«)jit:±ffi«aii*»is-r*a»t. 
7* s'jy^5 7^-sai;TimE±««a«i. 8s§m 
♦mi-?- l TTgems^ c x -y > y-r-s aisf£^ 

tfCiSt*itt4»*« l CEWrosiRmflc*^* 

MX* 1 1 ] IlifET«««iltt-»fl:-f U ->'7Ai 

-f 'J v^At-f U >"7ACDxaBi(C«koT^3n-5C: 
<h t T 9 X 0(cEtt<O»SI« 

CM*3ai2] #rET«B««i:±««a«ttra-ft«i 

9 xta i o fcE««5»»«flE*^»ri6^a. 
v-^SSHtmfrEttiS^^JBriE-riJfirfetciJ^T. 

7 > v 7. ^ - * ^«^a^ ©± ic jg^t 5 apg t ; 

WE h 9>S?^f -*^A/TmE**#»«0±C* 1 

ftfrEfg i niHiewiftfttrttWTiiwa— 3© v-x/ k 
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hue* i &mmmz^/o?m%&m i mmt&&m<D 
sfifem 2 &tfsg i mriimmmz&zmiTmimv--? 

»£. 

HE!Mira**>t *<&A,-CifflEJB 2 ffl*6IMt<Z> 

ttGJB 2 saueais^-cifflEiB 3 mmtmsto ±izm 

H5tam 4 &rjcm 3 ||MJftM€a#8tttTllir&9feK«* 

■*swt*£tr c t & ft® t-r k?^^-/ 
\z&mmm * as * 1- * »» t . 

*»tt3>^^h^5 Bronte* K?jhf *fc*KilMB»» 

ffiE±81MIK. ttMrail. TW««IR. ttfcffiikK 
ftrnt-r^SS^JBl 3 KEIfcW— O<0 h ^ >yX^-/ 

—3 + /t -> ^ astraE* * ^aws . 
[»*jsi 5] me±ff«sit. antra*, tsc* 

ttE8WfcKfJhil*«an*l»*T. ffiE&KraBt&tfffi 

max y ^ > s^a n^KflsKjhit&tftt*aKtJiH:me 

r ^ -> * 6 ffliJ® ^t£?I Stiltx-v 
->*tt4CtS»ltt4i*Sl 4 CE*<0-t3 

i 6 ] iWE*fl:B&±8t&rfl«#»{ba*x 2/ 
due* +• /i -> * & ifflEaffcBitMs#^-ciffiEnm« 



7* VWJ* hv**£ttfflLTffflEtt*l»±«4/t* 

jh«R*iwffift*aMi:«€ x y ? > y-r 5 gtwss*. 

IWE*fl:l»itRtt#»Eai«ra+ r /t •> * *> 6 w^ft^ 
ft*te±*-«c£S1*«£-r*l##JHl 5 CE*©— 3 
fflh7>y7^-/- 3«>^r/^<>^WRraGim7' 

ffStl. WESB3^KE*tt7^5xO/x»CJ:oTf^6 

->*7. * -/-oro* *im/9 BttraettSTOdMr 
a. 

[M&gi l 8 ] MCaMI**^ f /t •> * & tf (UEIMt 

Bikatss/u-enMsss 2 m?^mmm<D±\zw:mpi±m^ 
£ <& tc s c t* ft® t-r «w*ibi 4»ce«o— 

[ 'tt$£ 1 9 ] ffflESMtKitBt te-f 'Jy-)A, □ v 
A ■?■ L, X J U v^X -7 A <75 * <7? ^ T tl*>— 3 «fc o T $ 
n, SfiESS^tffiK^^XCckoT^BKSn. mTEffi 

v^antsEitfGmc^T. 

X/KH>US&St5h7>yX5'-t. 
#»EH5>y^^-*^A/Tl»ffi*3«*«tE«>±t»ri6 

WEm i JBrjj»»«t*ss*attTiwE— ^<ov-x/ h 

WE5il«ira*r ^ *$A/T?illEJB 2 «p B 1^iSt)i<73 

mzm®znzm2&mm£. 

AftE* 2 *«E«**A/THHE» 3 if B 1ffi«(»±i:S 
4JlF B m»M<i:. 

IWESB4&^JB3»»||*g|*4fettT*lttE3S««* + 
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1 1" S -O (O h 5 > vX 37 -/-o <D=f- +• /I -> 

->*7. * — / — o©+t /t x * ans^iait*^ 
& 

(W*JS 2 2 ] iWf 23£i£1g#:* tAx^H 

m%m2 2\z%lM(n>—rxr>v^y ; Jj.9—/—-o<r>^r\ 

VBkim 2 4 ] WIB^kKlh^tt-f 'J i^fA. □ ->*7 
L T;i^r. >7 AO^(75 O \Z «fc -3 T»J5££ 

searo— o ro i> 5 > ->*t. 9 —/—i * a -> * &sss 

[0 0 0 1] 

WfcJ:oTB'»§«M : E'J* ; ? 1 ( f e r r o e 1 e c t 
ric random access memory, 

OTFRAMti/^) izttvftmitfmmzu^fr. m 

*®<D£o\Z, Z\&£otzFRAM\tTft%&<D¥r&$: : g 

wmznfrm&izttLTftmytm&fK-r?? 

^TJifcro^tC^&ffl&fcXxU (hys ter 
e s i s ) JH^CTS^ns. 
[0 0 0 2] 



^t'J (flash memory) £><fc 3 C^FJf flte 
tttt. ffi»tti:ftv»tE (*<J5V£TF) 
Tf*0 (777'>a«Uffli^l8-2 2V) . mtl 
fzWlftmg. (Sc+n secH40ns e c &TF) (7 5 
yfa^t'jOidtmsec) . m^Mit (*5l0l2 
&>±) (7 5-v v a./ 1 05~l 06) . jgt,* 
«JMtf7T (ttttftift (standby current) ffll?-f 

[0 0 0 3] ZO&oUFRAMlth^'siSXf-tm 
/tx**£tr. HftKOJ^K:. ttttttlMrr 

l©^fj*tt*«*fi]fflUfcHIBfWffiSillS (local 
interconnection) 7jf£"C&-5>« — #1 
iLTU. S. iftff &?B#*t 5 . 119. 154^C 

{c#8gtc^f ens. ffio^ffiii, 7t?u v'j 3>xtt^ 

ft«FRAMC3g£LfcU. 

[0004] seoT. 3>^i/ h^7^ii;/ii^ 

ffi^ii5««FRAM(C3iffl$tlT^-5. U. S. 4#ff& 
$g#^ 5,854, 104, i 5, 5 9 1, 663 

m*\z&mzmi sn^a*. h7>yx?-» h h* > 

[0 0 0 5] HlJ&>6H5tt3MS«**U»fi8:&8;SjH 

*»w«rwiSiatLTv ffiistfcu. s. #sip&?B#*t 

5, 8 5 4, 1 0 4l: s fc53>5'i7|-7'7^Ii;fc+ 

v t h y >"j^9-<7>m^m^wmmzm^ 

[0006] mi^mt^t. m^-ftmmtg. (2) & 
(i) ©±Ki£*sfts. y-MMbK 

(3) . (5 a) >LTh'K > 

(5b) S«$tnh7>yX^-«Sn5. t* 

7h7-f> (6) w-zmm (5a) <hsae<j{caig 
^ti-Sck-atc^^n-s. iftitfesBPSGH (b 

orophosphotsi 1 icate glass 
• layer) (7) *t»«*a>±t;:JBj5£3tt4. -tn 
^6,^1, 0 0 0t>^X hP-A<75J?$»-^t?- 
^> (T i O2) K (8) *iX/t.y^'J >^&JC«tc 
T3R»Stl**«. -mtf-9>m (8) ttttttB&Jbilt 

atftjs (7) w? - >fk$m 7 f >f h k > 

fill* (5 b) 6»ajS*4 3>^f h*-JWBS$ft 
4. 

[0 0 0 7] &lZ&2£&m-fZt, l<!5 0 0t>yx 
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-Zx©»S©^>*fcBt (T i N) 0-18 (10) 
£#J5, 0 0 0 ^">i7'7. KD-A(73Jl^i»^>^X^> 

K (l l) *«*/^*:frftlc**$n:3>** 

*stfc-r. *n*>6^>^A^>a (i i) &tf-fiig 
(i o) mt^mmmmmum (cmp :chemic 

al mechanical polishing)© 

CO 0 0 8] *<]5 0 0*>y* hD-A^^CO? 

*>mtm (12) Rtf*9 5 0 0^->^X bn-AJ52 

roe&n (p t, 13) am&cxrw^sn. @3i; 
Ob) a<a&i& (i3) ©±cjs*ft*n*. /t9-> 
i (i2) scxa^n (i 3) ^x7f>y^nT 

(0 0 0 9] tfCtC, *<J2. 0 0 0*>yxhD-AfS 

d ffi^tc «fc o xmmz nt£fi I it<Dfztt><Dm£mjLmtf$z 

ffZtlZ. -€-n*>6iKll, 0 0 0^->yx hn-AJl$ 
S&III (15) . ^J5 0 ot^yxhn-Ai 
>StfHR (16) t-L-TWl.- 0 0 0t> 
^hn-Af^^frSTJI/iZ^A (1 7) tftJSUfc 

jcasasft*. ifsnt* (i7, i6s^i5) c 

:?XgAWf3tta#, 12 4 Jc^bfeJ; -5 C^-Xfc; 
Sntkv^ KTX^. (9 c) V^i? (9 

c) £®fflLTH (1 7, 1 6) &X.y3 L >?2tl&m 

[0 0 10] ±»L&#ffiT* + ^3^^JESarifc 

a. jean (i 8) t>wi&®i<n±.\zmm-£tiz>. 

'>*&m®5'( > (drivel 1 n e : *BiR) IZM 

wt^>tztb<Du>99h^-)vtfim^m (is) v>n\z 

(0 0 1 1] ±'&Lfc?}miZ<kZt. T8B««*/t*- 

« 4 ^ fifc L & « . BftttttlR ® ft *&£ Afci) £ « 0 Jft 
J|11A<«16 0 0' C^6*98 0 0° C«SH<75g?^#H^; 

SJf&HSlWft:*— (ohraic contac 

t) S:iit5ci^m<s^ dg^Mfcasim* 
* a tcgf m.2 tut x-^ ti*f-*5-f>i:ea 



[0 0 12] 

[0 0 13] *?§BJ(DteroSW«Ha^JSSc^4W-r-5 
1 T/ 1 C»tt«#K**^&tf*ro»J«;5fSsS«#-r 

[0014] 

±.izm<m ±m&Mi8.-tz>wfi&£, m<mmitm<?>±iz 

ZX>99 hZ?? 9&Wo kolZ** ^->9 £3rX>\i/$ 

*&pfflm±mrt9->&mMz&m-zWiV&t. m 
^^^9\tm\mmstm^mcx^>9 

[0 0 15] 3S»««:*TFJBl«*&fa.- *»fl:a«©± 

JBl««R*»JSfi.t-*g!«i:. ^lil6e^4ffliaLT- 
^©*W*tfc*«*K*»«»c»»£n* J; o \zm 1 & 

■EaftSKMfcTSISflSS 2 COIS. ^>99 

n, mmmmnmmtm 1 «s^*^t*b^2iS6^ 

*««'r*R»*-&tr. :ct. 

amt. &mmfr**rti'9&'£Aj-cmmt&mi&<o±iz 

&m<D±izm4tmm$:mm-r?>®m£. zummn 

[0016] aw^R^jsfi^ffitt,. flr B iiea«©± 
^h,^mi\M±m<n£\zwfflfi±m&Bfotzmi%£, 

[0 0 17] SIW^frlEttSS^^ffilc^^T. 

rMs9&Bi£*%fm\t. mtm±m<»±.\zT%%m 
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t. mi hj vy77w-*ai;T±aBfifiifli*x 

ai$:I^(:i y 5 1 > if-r aapgft-£tr. 
[0 0 18] iSRmftjR^flJjsfi^ffitc^HT. *r/t-> 

l T±a5«@^$:iii^:(c x v * > y-r § araft-t-tj. 
[ooi9] ±ausfcB«fta«T«fc»©*«ipH;:j: 
at, =a^sBe^$*-r*Kissi^$-^-r-5^ffi* 

-fa V?>i?X2 ±.\ztef&.TZ>Wm . 
lfi»K*»fiKT4a»t, Sl«rai6ftBlft$#&ttT 

-oov-x/ k i^->«*K:««w»caissn-sjis i 

*KIB**»j«-r*a«ft. S 1 £ME*ft£XTSB 1 
2RZtm 1 JllBJI6IMl*g5*tfe»tT«S©— 3©V-^/ 

-5 -5 (clfS 2 @&1*64iJio±C^|gaft:+^ /1 £jg 

wui***tfcWT, y- haacaawcaiisan* 

.S2 4IE»*»j$t«aBt. Sg2&JjiE;S!ilft^A,T 

» 3 «r B iifi«)^w±ic^ 4 amttftgtft&rt-r a§tn 
* tnmmzmf&z nam 3 &asiRftjgj£-r&g:itf ft 

[0 0 2 0] ±i8L&=a&*ElB£*rT*aSi*#:ffi 

a«©±K»*afl;Rfta*-taft»,>:. 3>**hy 

5y«)IMk$i»±r*fcJi)»c*3»aifl;ffl|<o±K:ilft:i»jl: 

[0021] crof^. ±a«ait. mmwtm. Tgem 
cm. a<kB5±«-tUT»*»fb«*/^-->y-r4 
mutt, ±»a«Rftxy^>y-r«»»£. S6ft:i»± 

x-y^>yuT*+/i->^ft^)S-f aapgt. sta^n 
fcBfttt jbK&&»«*{ bM * x. y ^ > yr * 

[0022] mm kmBammmmzxy 



*»ftK ft x -v > 9 1 a aPg ft £ tT. 
[0 0 2 3] ±SKL/fcBWftaj*r-6fc»«)*a^K:J:. 
at. =a&«BR**f* 1 T/ 1 C3SSI««:ffiig« 
=a&JKStgft#Ta 1 T/ 1 o.*m% 

a stutsB 2 mmmmmt. m 2 r^ks 1 mmn&mm^ 
asanas hy^yt. 3>^i7h7'^yt« 

3 jiF B i«e«iR ft * tk ft x y- h «« t«a w k: s 
mm<nuzwmisnfzWi4mmmmmt. ^4&^3 
£ftaa3&jREttft£tj. 

[0 0 2 4] ±i£Lfc=*£JR5!llft*r*--6 1T/1C 

XCff^tU ^2^JSIB^tt^^>. ^^>S<ta, 7 
JUS XSAftLT** >«{b«<0«ai«K:ftES*l. as 3 
&Setttt7;PS = '*AKflsSft*C£ft4$«£-r*. 
[0 0 2 5] CCORip. ■f-'tv'^tt. "SB 2 «|B1 

li. ^^Rco±{cjBfiK$tifc±ffimffift-g-trct 
[0 0 2 6] ±J6Ufc*«W<0«j«KJ:«t, MfcKFJt 

r. $t*:tim\zi%mtzi>i?>; hJyftT&mmftm 

"CO»fl:H|Jl*Kr±r*C4:3&»T#T.flMIItt3ftt*«*A 

wa*- /x«ttft»j«r a c t*tT* a. 

[0 0 2 7] ^-7EM«t£T&HlC»A£tltt&8tEff 

ftiSi±$-&ac<h*«-efta. 
[0028] *§zw\*&mmmmm?RV*<w&tfLjj 
mizmutzctx'. »»c=a^«E*ft#Ta— 3cd h 

7>->*X^-/— ora+t/ty^ (IT/ 1C) %Sf€ 

freaa^ftfflfltra. secfwiiftEtiffsjg 
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[0029] *%m<DtoWittrF&iMrt9->*mtitt 
-o<r>Yz>yv7s^-/-rxn)^r^n^9 (it/io 

[0 0 3 0] 

<r>mwnzmmt>^mx&o. czuzm^titinmmm 
izm%.2tiz>£?izm®.LT\zut>r<z<,\ fr-omttzn 
ftamiz^x, mRzsm®\*$stw<Dwmit<nK.Mzm 

[0 0 3 1] *Sfi9ifctt5=«&RE*l£Wr-5 1 T/ 

i ciSK^flcaEfsx^Biefcia^snTu*. 

[0 0 3 2] H6€#if4t. 1 0 0C0± 

fcett«*#*^«-ii«Btti o 2c±oTS*anT^ 

•5. J£ttM*£c75±{c h5>> ! X^- l 0 4i)Wf&-2nx 
^•5. h 7 >yX^- 1 0 4 tt'>& < t fe^r- MIS 
^<7>pWC^*G#>ffi»&«{ 106a-100c. fco 

[0 0 3 3] *W«tt«««ro«t>KBfie<B««l 0 6b 
C«»«(C«*SSn««fc3K:JBl&«E«l 10. feo 

■f >\*&mMx.&* >!?7.T>iz&-2XMi>zznz>. * 
nfcftsrosic (i&GMg'i o 8sz>*i 1 2£ai;T«fite<) 

KPKIBSnT^-S) SiijfMt/^? 12 0-128 

* nt ^ -a . ibis « -T- i' 6 TSMi-r * «> »c a* 

I- 7 >iSX?-<D*M®fc%im®<D<pizm7g. 
m# 1 0 6 c K^SWCMS^ftS^ST**. ^Sggfl 
lC«kStia6{C^Lfe«fc5ta>^i7 >7*7^1 1 4$ 

mtm±mi i s^a^^ 1 1 4£*-w?-> 

[oo3 4] ^-wt^ i 1 2<r>±.\zmm.m 

i3 4«snts,o. -?-o»ii<o±{c^2^Mia^ 

13 6A«5nTt>5. SfS2&JSI53g U^y^ 
shunt ing®frJ£U &JS«jSf0iJ;itf. =?■*?>/ 

m>'£itm/T)i'S.-?j&/ : ? : *>&{iM&mmizB 

/££ft£<, ^O^2^JliSS«0fflfc«Sn^li7jtF R 
AMO:n7;RO^ffl0&ffi*£<£>fgSilifg Ci n t e r c 
onnection). ?£#J£-f 

[0035] m 2 &mm 1 3 6 ro±ic*&&is l 3 8 *i 

^SJc^nT^O. -E"<7)*iS<7)±lC^3^JSiB^l 4 



[0 0 3 6] ±»Ufc3SW«flE|E1t*^ttE«jJt±T-fe 

[0 0 3 7] @7A^il4*#ittii|LfcMf 

6H1 4TH6t:HS*nfc«|j«S*tFI-J&«lig** 

[0 0 3 8] S^BI 7 Sr#P.-T -St. ¥»ftlI10 
0. ffl#6«HCv"JlI >Sffi^qi«$n-5. y'ja>ltg 
1 0 0O±Kgtt««t*ffitt«*j&JJ:<tt6ftfc#^- 
#«X&CJ;£&i t |«8ilI«U 0 2KJ:oTJ&B$ft*. 

(Local Oxidation of Silic 
on). jgt^ h U>^#gt (S hallow Tren 
ch Isolation) XS3W&5. dn«iI3? 

[0039] * : f»«iSKett***<j6*an*t. 

->'J^>S«i o 0 iOTmmW^erofesiw 
y-KBtftiB (m®{c*ia^) jwnasssn*. ^tcy- 
h tan^as* 2 n/t * - - > if * ny- h 
an*, .-en^s-r *>aAis***fTS*i'Ftt»ttfi[ 

I«t?*5 7-VI < H' >®«1 0 6 a - 1 0 0 c 

y- h pfli iz mis. $ n 5 . . & \z y — b mmmm iz x 

^-ttAW$tlh7>->*^3'-^)$t5. 
[0 0 4 0] AiZ, Yy>i?7,9- 1 0 4^AjX"><J 

n i o o w±(c^ i snifijiHR 108 tmmzn 

*. SlJira«»fflltta#a<jKCVD (c he mica 
lvapor deposition) ^ilCcfc-S^b 

trJ55t-yh7-f> (3I&A5M*) »fiSX8a<*fTS 

n-5o iffjtwy-vKH >mwi 0 6 b£8ffl 
3-fr£j:5fciBijimj&*iigi o 8*^scx>y5 i >y$ 

0 0*>yXhD-A«)f$&tn^>^T>^ 

±ic«k < a en^xy^ vzjjmz&i xmmstiz* * 
nfozm%t2n?t?>ifX7->tfmj£<nrti7->izxy 

: J L >{f2tim7izmniZ£.?\Z£y H5-f>l 1 OtfB 
[0 0 4 1] H8*#BBr*t*l*«E»Tf»*t;i/ 

h ^ if > 1 1 o z-s/uxm i jin«ftiR i o 8 <D±\zm 
*wccvD^ffi»=io-c*{ti«»c»j«$n4. *xa 

fittXST^-S. h7>y7^- 1 0 4©Bfttf)V- 
0 6c <£:Stti$-t+-5J:^fcm2SC/ 
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£i»£ft5„ ^ft^e^Jfifcxa^rr^ft-ciasKE 
co o 4 2] &xaro3i!t£«#*r Ax^j&xaiiia 
ffi-rst. «»^b)»i i 6, mm±m\ 1 8. tsb 

SffiH 1 2 0. 1 2 2, SSi^lg 124, ±ffitt«jR 1 
2 6, 1 2 8, ^rLXMik^X? 1 3 O^IfSnj. 

ysmzm^-rz. &%&<tmi 1 6\tT&<nm2mmm 

»I1 1 2 t?^ll(;If$ti5i«i©M^$ 
»{b-r*fe»k:-c-L.T*o=i>^^ 1 4±gB 

<h<7>:t-A}g84 (ohraic contact) 

[0043] mtm±m 1 1 8 ttetjAkex/w * u >y 

^ffiSfUffiLTifa 1 , 0 0 0^->yx hD-ACDff$* 
Us;9A. CI r) CMSns. iOOyi)A 

tt, ^MXS (cUff $ ft -5 H 5 ^ 5 <£>^{fc;»BM.T-ro 7 

&lSxaf£x -v ?=■ > £f£ ft 5 <&T&ffiSC«fc -54#tt#ft 

[0 0 4 4] *C!ft««#^r-fr/t->^TF«««fC-»fl: 
-fUy-JA (I rOj, 1 2 0 ) Jktf&& (P t , 12 

2 ) #as#sfts. — aifb-r u a 1 2 0 5 0 0 

hO-AO^^^Wr-S^^fClitflS (DC : d 
irect current) fiBSUA -y ^ 'J >?Jji£, 
(magnertron sputtering) C«fc 

#HSt(C#J6 0 0 0 CTMlSn*. 
1, 0 0 0t>^|«D-Affl)(S4tt««k5C^t 
•y:5"J> yaffil? iC=koT3g*£ft3. a*12 2tt» 

[0 0 4 5] c c T-, T»«« t±iE L/fc-*ft-f 'J ->* 

*o Cft 6^* t »{bK«a t ©fi^-frlC J: o T»J*-T 

[0 046] ahsmhui 1 2 4 f^iit, *raa« 

«#3ft4. W^tf. PZT«iJt»2. 0 0 0t>yx 
hn-A©»$*^rf 4J:-3CJ!S*SftS. tfti»6. 
P Z TK*«!jitt«4*tt*^r J: 5 fc-T *fc»©iBaft;J* 



4. ftftffl9tt£&&tt3£& (rapid therm 
a 1 a n n e 1 i n g) Xlitf 5 (furnace) 3? 

7 0 0° cti oftomizmmmmtf&ftztiz. 

[0 0 4 7] mt±^mm 1 2 6, 1 2 8 MliC, 

SMUHttti 2 6s^®msi 2 8*t3R*aft*. 

ft^mffi 1 2 6 C-gtffc-f U yOAA^/^y 9 U >fyj 
ffi(C^3 0 0^->yx Kn-ACOJf $^r#-r-5cto{C^ 
»$ft-5o 1 2 8 (C-f U v$Aj&**/ty* 'J > 

^?jffi(C^l, 2 0 Ot>i/X hD-A<75iP$$*t--5 
«fc 3 ft-5. 
CO 0 4 8] Cdt?, ±SB«ffil 2 6, 1 2 8{CS5i£L 

<nffimt<ntztb\zzn<r>mm\z'£v&-tz>* 

[0 0 4 9] &£!ftSMMttr* >\=y9mi8L<ntz.#><r>V * 
Kl7f>7*Ii!!l<||ff$n5. **Sg^^(Ct3t,iT« 

Btffcjgvx^ 1 3 ommztiz. £-?&ntm-?7,t7 1 

3 0^+i-A->^/^->^^||-r-5cl:o(c/1^--> 

^£ft£ (Ei oMii.i ii) . -€-n^e?x?$ 

•5. 

[0 0 5 0] ^|j|«#:+A'/t->^^fiic(Ofcj6ro'7^ hi 
-y > y XS mm h fz «t 5 C C *ff $ ft -5 C £ # 

TgB«@^^X-y^>^-rSyjffiTS.-i)„ jyfcffHCjl-S 

t. A^-Wk^ftfcKftMvx^ 130' &mm lt 
±gB«fflSii 2 8**01 0fc^ftAc=fcoic^:iC:x-y^> 

y^ft-5. ±gBI8£l 2 8<D&.&X.y?>#\tC 1 2 . H 

1 4 : 3 0 s c c mtr£> 0 . 5 m t o r r COEE^TH 
ff$ft-5>o 

[0 0 5 1] *IC, M©7^ hU->7h7Xi' (*0 

*) stefli ixTassMtttiti 2 4zsLcnF««»«i 2 

2, 1 2 07>«Je^»CX-y-5 i >^$ft^„ SiSfm^l 2 
4<DXyT>Cf\£&.&&'( ^->x-y5 1 >y (reac t 
ive ion etching) Jgffi(75X-y^>^g 
«S:?iJffiLTAr. HBr. f LtC Fqigaj] X $rte 
fflLTl7f>^U 2 2, 1 2 0 «A r 

MriL2ntz&mn**rt->i?rti?—>tf® 1 2c«ehs6<j 
te ffl $ ft ^ x -y ? > ^ m ffi * te ffi r -a c 1 1> r * -5 . 

[0 0 5 2] X#g, ^^A->^^fig©^a605^KX'y 

4. 0 1 1M01 2*#BBTat. WtKTX^ 1 3 
0 ' Steffi L-T, ±.&n®m (1 2 8, 1 2 6 ) . SMI 

mm ( 1 2 4) ^-LTTgcmafli (1 2 2, 120s 

|lIP#IC-Oro^KX -y ^> ^xatCX -y ? > ^-f-S d t 
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CO 0 5 3] ^IC. HI 1 2 IZxiLtz&OiZ. Ml$.£iT.fZ 

HMfix/iyirv >y ass an*, -t-n^eie 

IIT«6 5 0" CT*<J3 0^p B 1HfT$n.5o <ICD<fc5 
/iSfttIg©MIT, SHtWikill 1 8T&«< U 
v^AMliSeJtStitoT (04£X*05) /1*-->^ 

«— imh^x 7Az-t (ai 2 03> mizMfczti 

[0 0 5 4] ^tC. 7* hX^?>yxS$rfflDTt£m 

[0 0 5 5] ^liffli 2 &M£*jlft?f$xai£H 1 4 fc 
JSEBSftKSnT^S. S^an&.fc'SfC^mtt+A'/V 
S'*S35j«Lifc». l31fMIl 3 4^121TO 

^ais$ns^2^jsBB^i 3 6«sns. ?g2& 

lEJSia*^^ 7R^«iaEIS««Ttt«SaiS (in 
n t e r c o n n e c t ion) &t!l£:t"-5. t^tl 

w-mz^L. m2&mm\t. ^^>/^^>mtm 

/7)i,5L-0J±m/79y&{tfe\zMrfL2ft, &^*53 
0 0*>^Xhn-A, 6 0 0t>^hD-A, .4, 
0 0 0 -^yfls V P-ASIX2 5 0t>^Xh a-&<D 

(critical dimension va 
r ia t i o n) £®/JvffcT-5$i*gfc U 7^S^A 
IKT^cD^>/^;y->g{tKteAU-\'-:kJg (bar 
t ier me tal) iLTMm. IWi7 

[0 0 5 6] :&Ig«Jg3&JglSjgji ( 7 v_ f .^^ >: 
Plate line) Wttfl.TM\Z, 0 1 4(C^LfcJg 
B8«KO±Cfl;*W««3R#j*C«k*»4l6IWRl 3 8 (C 

zikz>zi>5>7 h jwm 4 mmm 13 8<D±izmi& 
an. ^^y^'j>y*ffi#c^««jii-c**7^5x 

yxa a n7c 5 x 9A*vt^-- > ^a ns 
6 icsn^ ct 5 &is 3 1 4 0 a^j&ans. 



[0 0 5 7] ±i£LfcJ:5«:*5SWk:!i£5t, 3H!jf«& 

rt?-->?2nzzt j $>x\zwimz/i?-->>f-$ti 

ans. se^T. itiiiroMiigWBii^ 

*o 1 t/ 1 cawwHEitJis^fc:*^ 
T, &m<Di£&&&m®)niz&rfL-rzz\£T\ m&m? 

[0 0 5 8] 

iftwofyM:] ^^bjicj;^ 1 7/ 1 c&Mnmm.m 
1 T/i G%,®nftm&m?Rzt*-<Dmmjsmzfto 

[HMOfflill&ieiH] 

[SI] !Se*^ffifCJ:*— oco r-5>> ? X^-/— -D 

<n**/^y?mm^m<n-m<F>j:m$:MwzmwTz>fz 

[0 2] 0 1 T^LfcxacO&CDXaK^fettS^iE^ 
[S3] H2T^L.fcI8<D«fl)ISK:*itt*»rit<» 
[04] S3T7KLfeXg(7)ft<DXg(C*3^S^Dc^ 

-5. 

[07] 0 6tc«fnswc07sanfc=s^JSiH«o5— 

co— Swxa^JH^iciJl^-r-SitiioBfMSTftoT, 
Sfljcoxa -5 jgfiEftcD®? ffi0Tr<& -5. 

[0 8] 0 7T^LfeXacO^COXS{C*3^-5fl?B)<;t» 
CO»rffi0-T?&-5. 

[0 9] H8-C*LfcXS©»©X8©*ltS»js6« 
<73»r®0T£-2>„ 

[010] 09 t?*l/fcXSO«©xatC*itt*»dt 

[011] 01 O-CTnLfcxacD&COXac&ttSJB 
/&^W|grM0T<i3&. 
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[0 1 2 ] 12 1 1 -CTKLifclgro&OIglciitt-S^ 

[013] 012 ^LfcXScD&CDXgKfctt-SJe 
fi£t>C>9r®0T" <£>-&,> 
[014] 01 3T^LfcXg0>fg<&XgKi5tt-5Jg 

j5fc#j<£>Bfr®0-e&-5. 
i o o 

1 0 2 Sii^#giM*£ 
1 0 4 h7>y^- 



1 0 6 a - c TOGttttttfiltt (Stt1Mt) 
108, 112, 13 4. 138 
110,136, 140 
1 1 4 3>^i7 

1 1 6 mm&itm 
1 1 8 m<tm±m 

1 2 0, 1 2 2 TSB^S 
1 2 4 .ftlgfMtiK 
1 2 6, 1 2 8 ±SB«® 

1 3 2 mwim±m 
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